120

SIEHI X
Journat of the Korean nstitute of Surface Engineenng
Vol. 29. No. 2, Apr. 1996

<HFE=E>

AeAE Adade] EFulE A A A

94, % ‘J*J*. A4
Qspi et B et B&T o, *ABYAEN G I3

The Aluminizing of Boronized Low Carbon Steel

Y.S. Youn, H. S. Kim* and S. S. Kim

) Dept. of Metallurgical Engineering, Inha University, Inchon 402-751
*Dept. of Metallurgical Engineering, Inha Technical Junior College, Inchon 402-752

Abstract

In order to improve the mechanical properties and the high temperature oxidation resistance,
aluminizing was carried out at a temperature range between 850°C and 1050°C. The pack cementa-
tion process was used to produce uniform layer. After each treatment, the microhardness and the
characteristics of high temperature oxidation were tested to evaluate the properties of the
aluminide layer. The aluminide layer consisted of FeAl above 1000°C, and Fe,Al; below 900°C, and
the mixed phase of FeAl and Fe,Al; between 900°C and 1000°C in case of the mixture powder con-
sisted of 5%Al+5%NH,Cl+90% Al,0s. The microhardness of Fe,Al; was obtained much as the
twice as that of FeAl. As the aluminizing temperature and time increased, the thickness of
aluminide increased. After aluminizing, the high temperature oxidation resistance was remarkably
improved. The high temperature oxidation resistance of FeAl was superior to the resistance of high
temperature oxidation of Fe,Als
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Table. 1 Chemical composition of substrate

C Si Mn P S

gk (%)| 0.04 TR 0.17 | 0.01 | 0.008
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Fig.1 X-ray diffraction patterns of specimens
aluminized at various temperatures
(boronized at 950°C for 5hr)

(a) boronizing (b) 900C. Shr
Shr  (d) 10007, 5hr

(c) 9507C.
(e) 1050TC. 5hr
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Photo.1 Optical micrographs of specimens aluminized at various temperatures
{a) Boronizing(950C 5hr) (b) 8507, Bhr
(c) 9507C. bhr (d) 1050, bhr
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Photo. 2 Scanning Electron Micrographs of speci-
mens aluminized at 950°C, bhr (boronizied
at 950°C for 5hr)
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Fig. 2 The relationship between aluminized layer
thickness and aluminizing times (Aluminizing
temperature : 950°C)
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Fig. 3 The relationship between aluminized layer
thickness and aluminizing temperatures
(Aluminizing time : 5hr)
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Fig. 5 Microhardness comparison of specimens
aluminized at various aluminizing tempera-
tures (boronized at 950°C for bhr)
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Photo. 3 Optical micrographs after high temperature oxidation test of specimens aluminized at vari-
ous aluminizing temperatures after boronizing at 950°C, bhr [ X 50]
{a) 850TC, 5hr {b) 900, 5hr {c) 950°C, 5hr {d) 1000°C. 5hr
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Photo.4 Optical micrographs show oxidation behavior of specimens aluminized at various aluminizing

temperatures after boronizing at 950, 5hr [x400]

(a) 850°C, &hr

(b) 900°C, 5hr

{c) 950, Bhr (d) 1000°C, 5hr
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Photo.5 Scanning Electron Micrographs after high temperature oxidation of specimens aluminized at

various aluminizing temperatures after borenizing at 950°C, 5hr

{a} 800, 5hr

(b) 1000°C, 5hr
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